Optical wireless communication (OWC) 
Introduction
Optical Wireless Communication (OWC) is a line-of-sight (LOS) technology which requires a direct line of sight between the transmitter and the receiver to transmit information signal [1] . OWC technique is a part optical communication technology because the information is transmitted between two points using optical signals as information carriers and a part wireless communication technology because the medium of propagation of information signal is free air/vacuum [2] . OWC technique is a very effective solution to connectivity problems where a physical connection is not possible due to higher cost consideration or some other considerations [3] . Since the medium of propagation of information signal is free air, the signal degradation due to atmospheric effects is inevitable. These disturbances in signal propagation will severely affect the performance of the communication system. The disturbances caused due to atmospheric conditions will result in large variations in the amount of received power and degrade the system quality. OWC communication technique is still considered as a new technology as compared to optical fiber communication technology which is been adopted widely in the telecommunication industry.
Manmade satellites have been deployed for communication and research purpose and for the benefits of mankind. A satellite is defined as an object which revolves around other objects in outer space. The satellite may be positioned in one of the orbits namely the low earth orbit (LEO), medium earth orbit (MEO), geosynchronous orbits (GEO), and highly elliptical orbits (HEO) [3] . The communication between two satellites orbiting in the free space is possible by deploying inter-satellite communication links. One satellite can be simultaneously connected to multiple satellites at the same time. Inter-satellite communication links are very crucial for data transmission between two satellites orbiting in different orbits [4] . In order to transmit the information signal at high data transmission
System Design and Considerations
In this paper, the performance of multiple transceiver OWC system has been simulated and analyzed by varying the number of Tx/Rx pairs. The system modeling, design, and simulations have been performed using OPTISYSTEM simulation software. Though, the satellites are capable of communication in a full duplex mode using optical information signals carriers, in this paper a simplex mode of data transmission has been considered for the sake of simplicity. A typical optical wireless communication link consists of a transmitter section, propagation channel, and a receiver section. The optical transmitter section further consists of 4 subsections. Pseudo random bit sequence (PRBS) generator produces the information signal to be transmitted in the form binary signals. These binary signals are directed toward NRZ pulse generator which converts the binary signals into electrical signals. The electrical signals are then modulated with an optical carrier signal produced by continuous wave laser operating at a central wavelength of 1550 nm using a Mach Zender modulator (MZM). The optical information signal is transmitted in the free air using transmitting antenna. The medium of propagation is vacuum/free space. The transmitted optical signal is received using a receiving antenna. The optical signal is converted to electrical signal using Avalanche photodiode (APD). The low pass filter (LPF) removes any high frequency noise and the quality of the received signal is evaluated using BER analyzer.
Results and Discussions
In this paper, the performance of the OWC system has been evaluated by comparing the Q Factor, SNR, BER, and total power of received signal for each case under consideration. Maximum BER has been evaluated for performance comparison from the maximum Q Factor using the equation:
Figure. The width of the eye in the eye diagram of received signal determines the maximum time difference over which the sampling of the signal can be done without any distortion from inter symbolic interference. The height of the eye in the eye diagram is inversely proportional to the amount of amplitude distortion in the received information signal. From the eye diagrams of the received signals presented above for different cases, it can be observed that on increasing the number of Tx/Rx pairs in an OWC communication link, the performance of the system is enhanced by minimizing the amount of amplitude distortion as the eye height is increasing with increase in the number of Tx/Rx pairs. 
Conclusion
In this paper, the performance of an optical wireless communication link has been evaluated under a different number of Tx/Rx pairs by comparing the quality of the received signal for each system by analyzing the Q Factor, BER, SNR, and total power of the received signal. From the results presented above, it can be concluded that as the number of Tx/Rx pair is increased from 1 to 4, the performance of the communication system is enhanced. The Q Factor increases from 1.82 dB to 13.28 dB and the BER reduces from 3.41 e-002 to 1.38 e-040, when the number of Tx/Rx pair is increased from 1 to 4 for a transmission distance of 1200 Km and a 5 Gbps data transmission rate. Thus, it can be concluded that the performance of the optical wireless communication link can be significantly improved using multiple transceiver technologies.
